partition
of normal men and of cancer patients has been limited. Folin (1), Clark (2), Pine (3) , and more recently Freyberg (4) , Mendes (5), Du Vigneaud (6), and some other investigators (7, 8) have explored the over-all sulfur economy and urinary excretion in normal adults. Muller (8) has reported the amount of excretion of neutral sulfur in 1 patient with cancer of the liver.
Crabtree (9) reported variations of neutral sulfur excretion in urine in mice after treating them with carcinogens.
Our experiments deal with the partition of inorganic sulfate, total sulfate, total sulfur, and neutral sulfur in urine of 10 normal men and 27 cancer patients.
EXPERIMENTAL
The total and inorganic sulfate was determined by the method of Fiske (10) in 200-mi. aliquots of 24-hr. specimens of urine. The phosphate was removed by addition of 20 ml. of 12.5% ammonium chloride, 3 Gm. of magnesium carbonate, and sufficient ammoniwn hydroxide to make the solution alkaline to phenolphthalein in a final volume of 200 ml., after Turner et al. (11) .
Inorganic sulfate and total sulfate determinations were made in duplicate on 50-ml. aliquots of the ifitrate, the first before and the last after hydrolysis with 1 ml. of 3 N hydrochloric acid. The total 2 xnEq. = 1 mm. of sulfur
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Clinical Chemistry sulfur was determined in duplicate on 25-mi. aliquots of the urine ifitrate after digesting with 15 ml. of Pine's reagent (3) in a Kjeldabl flask for 3 to 4 hours. The remaining perchioric acid was boiled off over a free flame.
The black residue was dissolved in a small quantity of 6N HCl, redigested, dissolved in water, and the sulfur determination was made by titration of the benzidine sulfate precipitate with .02N NaOH, using phenol red as the indicator.
The value of neutral sulfur was obtained by subtracting the total sulfate from the total sulfur.
The total nitrogen was also estimated according to the method of Kjeldahl.
CLINICAL MATERIAL
Normal subjects consisted of healthy males and females, middle aged, assembled from the clinic personnel.
The cancer patients had cancer of the lung, breast, larynx, gastrointestinal tract, and stomach, with positive histologic findings in all cases.
Some of these also showed clear evidence of metastasis but not any evidence of cachexia.
Both normal subjects and patients were on normal diet.
RESULTSAND DISCUSSION
The data are shown in Tables 1, 2 , and 3. Table 1 shows the values of inorganic and total sulfate, total and neutral sulfur, and nitrogen in the urine of 10 normal men. Table 2 shows the same determination in 27 cancer cases. Table 3 shows the mean values of inorganic, total sulfate, and total and neutral sulfur of normal men and cancer patients.
Also shown are the mean values of total-nitrogen excretion as well as the ratio of total sulfur to total nitrogen.
The data show that the mean value of excretion of inorganic sulfate in cancer patients is about 30 per cent lower in cancer patients than in normal.
The value of total sulfate is also lower by about 15 per cent in cancer patients.
There was no change in the mean value of the total sulfur excreted or the ratio of total sulfur to total nitrogen.
The most significant difference we have found was in the excretion of neutral sulfur. The mean value was found to be 17.12 mEq. in cancer patients, as compared with 7.85 mEq. in a 24-hr. specimen of urine in normal subject. This corresponds to 31, 44 per cent of total sulfur in cancer and about 15 per cent in normal, and a ratio of 2 to 1.
The over-all economy and metabolism of sulfur is not fully understood. Different investigators (4,12,13) have also reported variations in the excretion of different sulfur fractions.
The inorganic sulfate, which constitutes about 80 per cent of the total sulfur excretion in normal men (12, 13) , is derived mainly from the oxidation of organic substances and therefore represents the end products of sulfur oxidation in the body.
In studies of Laidlaw and Dziewiatkowsky (14, 15) inorganic sulfate labeled with radioactive sulfur was given to normal men, 80 to 90 per cent of the radioactivity excreted was found in the inorganic sulfate fraction of the urine. A very small amount, 5 to 6 per cent was excreted as ethereal sulfate, that is, inorganic sulfate conjugated with phenolic derivatives Muller (16), Pine (3), and other investigators (5), have reported that in men methionine was readily oxidized to sulfate. The neutral sulfur fraction in urine (8, 9, 12, 13, 17) consists of a mixture of unchanged organic sulfur compounds such as the sulfur-containing amino acids, cystine and methionine, taunine mercapturic acid (7), and some volatile sulfides. Muller (16), Freyberg (4), Duncan (12) .
and Hurxthal (13) reported also that while the inorganic sulfate is formed from the catabolism of dietary sulfur proteins, the neutral fraction of sulfur is derived mainly from endogenous body protein.
The neutral sulfur fraction which represents the intracellular oxidation of body proteins, as well as sulfur from unoxidized sulfurcontaining organic substances such as taurine, which is derived from the bile salts, and sulphydryl-containing cell constitutents of unknown nature (9, 12) , is a more absolute value than inorganic sulfate and appears constant in urine. It varies in different species and in men makes up about 5 to 20 per cent (4) of the total sulfur, according to some investigators (4, 8, 12, 13 ). Turner (11) , and other (3, 16) show that a metabolic relationship exists between the excretion of neutral sulfur and methionine in mice. Although a relative increase in the neutral sulfur is observed in inanition, a protein-poor diet, and cases of low protein catabolism (8,13), our cancer patients did not show any evidence of low protein catabolism that was indicated in the excretion of total nitrogen and the ratio of total sulfur to total nitrogen (4, 8) , which was about the same as in normal subjects.
These results support the view that there may be a decrease in the rate of the intracellular oxidation of the sulfur-containing amino acids (5,11) and other substances which are not oxidized to sulfate but are excreted unchanged in the fraction of neutral sulfur.
These findings also raise the question of whether cancer patients have a changed biochemical metabolic pattern, regarding the biochemical reaction of transulfuration and transmethylation in the body (6, 18) . Whether it is merely a cachectic change of the biochemical pattern and not a characteristic of neoplastic disease, it requires further investigation.
Nevertheless, the fact that some interference with intracellular sulfur reaction (9, 17, 19) has been observed in mice treated with carcinogens and the SH-containing cellular constituents fixed by carcinogenic substances (20) offers some support to the view for the former explanation.
SUMMARY
1. The partition of inorganic and total sulfate and total and neutral sulfur has been estimated in 10 normal men and 27 cances' patients.
2. The excretion of inorganic and total sulfate was found to be
